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DETAILED ACTION 



Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. Claims 1, and 3-6, 9-19 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Bethune (US 6,472,705) in view of Tennent (US 6,031 ,71 1 ). 

3. Bethune teaches a field effect transistor (FET) that can comprise three 
electrodes and an insulating layer (considered to be a "transporter layer" as claimed) 
comprising a cage molecule that may comprise single walled or mulitwalled carbon 
nanotubes (see claim 4 Bethune) that store at least one electron in order to overcome 
the gate (electrode) voltage barrier and carry a current between the source (electrode) 
and drain (electrode) (see figures and abstract and claim 1 Bethune). 

4. Bethune does not teach the claimed structure of the nanotube layer. 

5. Tennent teaches carbon nanotubes that are functionalized and used as 
electrodes in capacitors (see abstract and figures 1 and 2). The nanotube layer is used 
in the capacitor to store electrical energy (electrons) in order to release a charge 
potential similar to a battery, but with a long life cycle (see background of the invention). 
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The carbon nanotubes surfaces can be functional ized to form a uniformly chemically 
substituted moiety on the nanotubes where the functional groups can be one of SH, 
S03H, COOH, NH2, COOR (see column 15 lines 45-68 and column 16 lines 1-30). The 
functionalized nanotubes can then be linked together with a cross linking agent into a 
network structure (column 17 and column 18 lines 5-15). The cross linking agent can be 
polyols or polyamine (column 18 lines 5-15), which are an exemplary non-self 
polymerizable cross linking agent as required by applicant's claim 1 1 (see pages 12-13 
examples of preferred non-self polymerizable cross linking agents in the instant 
specification). 

6. Given applicant's teachings from the specification (pages 12-14 and 63-66 
instant specification) that when a non-self polymerizable cross linking agent is used a 
"mainly identical" structure is formed including 50% or more of the linking cites being 
identical and the structural similarities of the nanotubes, functional groups, and cross 
linking agents one of ordinary skill would expect that 50% or more of the cross linking 
sites are the same in Tennent (meeting the limitation of claim 1) as in the instant 
invention. No patentable distinction is seen. 

7. Tennent teaches the use of the nanotube structure taught by Tennent as an 
electrode within a two electrode system (see figures 1 and 2 and abstract), but does not 
appear to teach the three or more electrodes claimed by applicant. 

8. It would have been obvious to one of ordinary skill in the art at the time of the 
invention to provide the nanotubes as disclosed in Tennent in the (FET) of Bethune as a 
insulating layer (transporter layer) because Bethune teaches the desire to provide a 
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nanotube material capable of storing at least one electron in order to overcome the gate 
(electrode) voltage barrier and carry a current between the source (electrode) and drain 
(electrode) (see figures and abstract and claim 1 Bethune) and the material of Tennent 
is used in the capacitor to store electrical energy (electrons) and release it when at a 
determined electrical state (substantially similar to the system conditions of a barrier 
voltage) and therefore would be expected to function in the manner desired by Bethune 
to transport current once a voltage barrier is overcome. No patentable distinction is 
seen. 

9. Regarding claims 3 and 4, Bethune teaches the (FET) can be especially useful 
for MOS-FET (FET's), but can be used in a variety of other similar electrical 
applications, such as memory devices, therefore it would have been obvious to one of 
ordinary skill to employ the nanotube layer in the well known MES-FET electrical 
configuration with the same functionality as taught by Bethune and achieve substantially 
similar benefits (see column 1 Bethune). No patentable distinction is seen. 

10. Regarding claims 9-14, it should be noted that, "even though product-by-process 
claims are limited by and defined by the process, determination of patentability is based 
on the product itself. The patentability of a product does not depend on its method of 
production. If the product in the product-by-process claim (or limitation) is the same as 
or obvious from a product of the prior art, the claim is unpatentable even though the 
prior product was made by a different process.", (In re Thorpe, 227 USPQ 964,966). 
Once the Examiner provides a rationale tending to show that the claimed product 
appears to be the same or similar to that of the prior art, although produced by a 
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different process, the burden shifts to applicant to come forward with evidence 
establishing an unobvious different between the claimed product and the prior art 
product (In re Marosi, 710 F.2d 798, 802, 218 USPQ 289, 292 (Fed. Cir. 1983), MPEP 
21 13). Therefore, differentiations in the process do not create a patentable distinction 
absent the showing that the end product is the same. The examiner need only show the 
claimed cross-linking agents were or are taught, not that the article was subject to 
"curing" a solution of carbon nanotubes, as claimed by applicant. In the instant case no 
patentable distinction is found. 

1 1 . Regarding claim 15-16, the nanotubes are bonded and the reaction that linked 
the nanotubes would necessarily be encompassed by one of the reactions types 
enumerated by applicant. 

1 2. Regarding claims 1 7-1 9, the carbon nanotubes structure are patterned to form a 
"transporting layers" between the source and drain electrodes, the substrate is 
considered to be inherently "flexible" to some degree and the nanotubes and electrodes 
are considered to be integrated on to said substrate (see figures Bethune). 

1 3. Further the functional groups and cross-linking agents would inherently form 
applicant's claimed structures of claims 1 and 12-14 (See above and examples from 
Tennent). 

14. Alternatively; regarding the limitation of claim 1 requiring specific linking agents it 
would have been obvious to one of ordinary skill in the art at the time of the invention to 
provide cross linking sites having hydrocarbons anywhere from 2-10, 2-5, or 2-3 carbon 
atoms because Tennent teaches multiple embodiments where the attachment site 
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would necessarily include 2-3 carbon atom structures, including other examples wherein 
quinine (having six carbon atoms) is part of the functional group, and other examples 
wherein the cross-linking agent and or functional groups and include an R group that 
can be any alkyi groups having any number of carbons (see examples); it would have 
been obvious to include hydrocarbons having the claimed structure in the linking site (as 
claimed) in order to provide optimal electrical properties to the network structure for the 
desired application including providing polyamines or polyols (as taught by both 
Tennent and the instant spec.) that provide for optimal electrical properties (i.e. storage 
of electrical charge). Further, absent a showing of criticality a wide variety of chemically 
structures, consistent with the taught structures, would have been obvious to employ 
and would have been expected by one of ordinary skill to be successfully employed to 
provide an advantageous electrical configurations. No patentable distinction is seen. 



Response to Arguments 

1 5. Applicant's arguments filed 9/8/2009 have been fully considered but they are not 
persuasive. 

1 6. Applicant has argued that Bethune does not teach a "transported layer" as 
claimed in the instant invention. The Examiner disagrees. The term "transported layer" 
as claimed in the instant invention has been properly given it's broadest reasonable 
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interpretation for purposes of examination. The layer of Bethune is in a FET as in tlie 
instant invention and appears to function in substantially the same way as applicant's 
claimed invention. Applicant seems to argue that electrons travel to the layer of Bethune 
and are stored. It is not clear weather applicant is asserting that those electrons are 
permanently stored there and never move. Nor is it clear what the functional difference 
is. No patentable distinction is seen between the claimed layer and Bethune. 

1 7. The argument made by applicant that Bethune teaches away from the bonds of 
Tennent is also unconvincing. Just because Bethune does not teach functionalized 
structure does not amount to a specific teaching away from the combination. 

18. Further the functional groups and cross-linking agents would inherently form 
applicant's claimed structures of claims 1 and 12-14 (See above and examples from 
Tennent). 

19. Alternatively; regarding the limitation of claim 1 requiring specific linking agents it 
would have been obvious to one of ordinary skill in the art at the time of the invention to 
provide cross linking sites having hydrocarbons anywhere from 2-10, 2-5, or 2-3 carbon 
atoms because Tennent teaches multiple embodiments where the attachment site 
would necessarily include 2-3 carbon atom structures, including other examples wherein 
quinine (having six carbon atoms) is part of the functional group, and other examples 
wherein the cross-linking agent and or functional groups and include an R group that 
can be any alkyi groups having any number of carbons (see examples); it would have 
been obvious to include hydrocarbons having the claimed structure in the linking site (as 
claimed) in order to provide optimal electrical properties to the network structure for the 
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desired application including providing polyamines or polyols (as taught by both 
Tennent and the instant spec.) that provide for optimal electrical properties (i.e. storage 
of electrical charge). Further, absent a showing of criticality a wide variety of chemically 
structures, consistent with the taught structures, would have been obvious to employ 
and would have been expected by one of ordinary skill to be successfully employed to 
provide an advantageous electrical configurations. No patentable distinction is seen. 
20. Rejection maintained. 



Conclusion 

21 . THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 .136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 
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Any inquiry concerning tliis communication or earlier communications from the 
examiner should be directed to DANIEL MILLER whose telephone number is (571)272- 
1534. The examiner can normally be reached on M-Th. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, David Sample can be reached on (571)272-1376. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status Information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 

/David R. Sample/ 

Supervisory Patent Examiner, Art Unit 1794 

Daniel Miller 



